Phenotype of preneoplastic and neoplastic liver lesions during spontaneous liver carcinogenesis of LEC rats.
The incidence and phenotype of preneoplastic and neoplastic liver lesions appearing in LEC rats after recovery from severe hereditary hepatitis were studied in comparison with the liver lesions appearing in chemical liver carcinogenesis. The livers of 168 rats (90 male, 78 female) were stained for seven histochemical markers at different time periods from the 20th week to the 122nd week of life. Glucose-6-phosphatase (G6Pase), adenosine triphosphatase (ATPase) and non-specific esterase (ES) were used as negative markers. Gamma-glutamyltransferase (GGT), glutathione S-transferase placental form (GSTP), esterase isozyme L-1 (L1) and alpha-fetoprotein (AFP) were used as positive markers. The study on the incidence of liver lesions in the LEC rats revealed sequential development of liver foci, nodules and hepatocellular carcinomas (HCCs) similar to those seen in chemically induced liver carcinogenesis. These lesions appeared earlier and more frequently in male LEC rats than in female ones, suggesting the importance of hormonal environment in spontaneous HCC development. The histochemical analysis of spontaneous liver lesions in LEC rats showed that GSTP was the most reliable positive marker as previously reported in chemical liver carcinogenesis. There was no essential difference in the expression of the markers in spontaneous and chemically induced liver lesions except for L1, which is considered to be related to xenobiotic metabolism. The results of this study suggest that both spontaneous and chemically induced liver cancer may develop by passing through phenotypically similar preneoplastic processes. In addition, the LEC rat uniquely showed chronic liver damage (hepatocyte death and regeneration) at the promotion stage of carcinogenesis. Such a natural history of HCC development in LEC rats is similar to that of human HCC which is frequently associated with chronic liver damage. Thus, the LEC rat provides a useful model for studying the process and underlying mechanisms of human liver cancer development.